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ABSTRACT

Objective: To compare the analgesic efficacy of non-opioid anesthesia (NOA) using intravenous Magnesium Sulphate
combined with intravenous Acetaminophen versus intravenous Nalbuphine in COPD (chronic obstructive pulmonary
disease) patients undergoing elective laparoscopic cholecystectomy.

Study Design: Quasi-experimental study.

Place and Duration of Study: Department of Anesthesia, Combined Military Hospital, Rawalpindi Pakistan, from Aug 2023 to
Feb 2024.

Methodology: Primary variables measured were per-operative mean heart rate, mean arterial pressure, time to rescue
analgesia and median pain scores at 1-, 3- and 6-hour intervals. Secondary variables were the incidence of hypotension,
respiratory depression, nausea and vomiting between both groups.

Results: When observing the primary variables, mean time to first dose of rescue analgesia required was 122.49+14.01 minutes
in Group-M versus 151.71£10.36 minutes in Group-N (p<0.001). When comparing the post-operative median pain scores,
median pain score at 1 hour post-operatively was 3.00 (IQR=1.00) in Group- M versus 2.00 (IQR=1.00) in Group-N (p=0.353).
Scores observed 3 hours post-operatively were 3.00 (IQR=0.00) versus 3.00 (IQR=0.00) between Group-M and Group-N
(p=0.626). Finally, median pain scores 6 hours post-operatively showed 3.00 (IQR=0.00) versus 3.00 (IQR=0.00) between both
groups respectively (p=0.154).

Conclusion: We conclude that intravenous Magnesium Sulphate with Acetaminophen is a good alternative and provides
superior adverse effect profile than Nalbuphine in patients with COPD.
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INTRODUCTION

Chronic  obstructive  pulmonary  disease

techniques warrant attention to the choice of drugs to
be given to these patients.>

encompasses irreversible loss of respiratory tract
elasticity resulting in parenchymal destruction of air
spaces unable to provide an interface for oxygen
uptake.! It is the third leading cause of death
worldwide with an estimated 3.23 million deaths in
2019.2 Patients with COPD are in the later age group of
life between 55-75 years of age and with associated co-
morbids such as chronic smoking, diabetes,
hypertension, and ischemic heart disease.® The
optimization of the disease before surgery and
associated co-morbids are a challenge to the
anesthetist especially due to profound respiratory
compromise.* Even though regional techniques have
been developed to avoid giving general anesthesia in
these patients where possible, co-morbids and refusal
by patients to opt for regional and neuraxial
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Intravenous opioids have been used as first line
agents for pain relief in majority of surgeries.
However, with the advent of newer drugs and
techniques providing effective analgesia, their use in
curtailed in patients susceptible to respiratory
depression and airway compromise.® Patients with
COPD are at an added risk for these complications
and better alternatives need to be investigated for their
analgesic efficacy for better patient comfort while
preventing complications. This associated with the
additional complications of pneumoperitoneum in
laparoscopic surgeries makes a strong argument for
the need of special care in the drugs being given under
general anesthesia.”

The concept of opioid free anesthesia (OFA) has
gained wide acceptance in majority of health care
setups.8 Various drugs are being used, the most
important being Magnesium Sulphate, Ketamine,
Lignocaine and Dexmedetomidine among others.
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Studies have proved their ability to provide effective
analgesia as well. The use of these drugs can be
beneficial in patients where the use of opioids is dele-
terious and associated with increased complications.

Our study aims to compare the analgesic efficacy
of non-opioid analgesia by wusing intravenous
Magnesium Sulphate combined with intravenous
Acetaminophen versus intravenous Nalbuphine in
patients undergoing elective cholecystectomy.

METHODOLOGY

This quasi-experimental study was carried out at
the Department of Anesthesiology, Combined Military
Hospital Rawalpindi, Pakistan from Aug 2023 to Feb
2024 after approval from the ethical review board
of Combined Military Hospital Rawalpindi (vide
letter no. 430 and Clinical trial registration Id
IRCT20230819059186N2). 110 (minimum sample size
calculated 50) patients between ages 45-70 years were
included in the study (55 in each of the two groups)
after calculating the sample size using WHO calculator
keeping the confidence interval at 95%, power of test
at 90% (population variance 10000) with mean
difference between first time to rescue analgesia of
both groups being 65+2 minutes after conducting a
pilot study with 15 participants in both groups. The
method of sampling was non-probability consecutive
sampling by lottery method according to the inclusion
criteria furnished.

Inclusion Criteria: ASA-II and III patients of COPD
diagnosed by PFTs (pulmonary function test) with
optimized disease between ages 45-70 years
presenting in the general surgical department for
elective cholecystectomy for cholelithiasis were
included.

Exclusion Criteria: Patients with major cardiac or
respiratory disease, low ejection fraction, unoptimized
for hypertension or diabetes, patients with
cholecystitis, patients allergic to Acetaminophen,
MgSO4 or nalbuphine and patients unwilling to be
included in the study were excluded from the study.

The study method included all patients as per the
inclusion criteria furnished. The patients were divided
into Group-M (n=55) receiving MgSO4 and
Acetaminophen and Group-N (n=55) receiving
Nalbuphine (Figure). Once the patients were divided
into two groups, an informed written consent was
taken. Standard monitoring including non-invasive
blood pressure, heart rate, capnography and ECG was
attached to participants in both groups. The drugs in

both groups were prepared by a consultant anesthetist
unaware of the study protocol with burettes marked X
and Y with 100 ml Normal Saline. The prepared drugs
were then given to the resident anesthetist on duty in
the operating room also unaware of the study
protocol. The patients were blinded to which group
they were placed in using randomization as already
furnished in the methodology. Patients in Group-M
received intravenous MgSO4 at 50 mg/kg diluted in
100 ml of Normal Saline over 15 minutes with
intravenous Acetaminophen 15 mg/kg over 15
minutes before induction of anesthesia. Patients in
Group-N received Nalbuphine 0.15 mg/kg diluted in
100 ml Normal Saline over 15 minutes before
induction.
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Figure: Phases of the Study

Anesthesia was induced in both groups with IV
Propofol 2 mg/kg, IV Atracurium 0.5 mg/kg with
maintenance done with 60% oxygen with Isoflurane at
1.0 MAC. Mean heart rate (HR) and mean arterial
pressure (MAP) were observed between both groups
per-operatively 15 minutes after surgical incision (HR
1 and MAP 1) and 15 minutes before extubation (HR 2
and MAP 2). Patients were extubated after Neo-
stigmine 0.05 mg/kg and Glycopyrrolate 0.01 mg/kg
were given for reversal of the neuromuscular block.

Post-operatively, median pain scores were
observed in both groups at 1, 3 and 6 hours. Time to
first rescue analgesia was also noted with Group-M
receiving infusion of MgSO4 10mg/kg and Intra-
venous Acetaminophen 7.5mg/kg while Group-N
receiving Intravenous Nalbuphine 0.05mg/kg once the
pain score on the visualanalogscale (VAS) was above 4.
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Primary variables measured were per-operative
mean heart rate, mean arterial pressure, time to rescue
analgesia and median pain scores at 1-, 3- and 6-hour
intervals. Secondary variables were the incidence of
hypotension, respiratory depression, nausea and
vomiting between both groups. Demographic data
were statistically described in terms of mean and SD,
frequencies, and percentages when appropriate.
Independent samples t-test was used to compare
statistical means between both groups. Median pain
scores were compared using the Mann Whitney U test.
A p-value of < 0.05 was considered statistically
significant. All statistical calculations were performed
using Statistical Package for Social Sciences 26.00.
RESULTS
A total of 110 patients were included in the study
divided into Group-M (n=55) and Group-N (n=55).
Mean age of patients in Group-M was 66.07£2.06 years
versus 66.47+2.02 years in Group-N (p=0.307). Mean
weight was 67.8243.85 kg in Group-M versus
68.13+£3.89 kg in Group-N (p=0.677) (Table-I).

Table-I: Comparison of Age and Height Characteristics Between Both
Groups (n=110)

] Group-M Group-N
Variable (n=55) (n=55) p-value
Mean Age (Years) 66.07+2.06 | 66.47+2.02 | 0.307
Mean Weight (Kg) 67.82+3.85 | 68.13+3.89 | 0.677

Mean duration of surgery was 129.44+7.21
minutes in Group-M versus 128.91+6.46 minutes in
Group-N (p=0.687). When observing the primary
variables, mean time to first dose of rescue analgesia
required was 122.49+14.01 minutes in Group-M versus
151.71410.36 minutes in Group-N (p<0.001). When
comparing the post-operative median pain scores,
median pain score at 1 hour post-operatively was 3.00
(IQR=1.00) in Group-M versus 2.00 (IQR=1.00) in
Group-N (p=0.353). Scores observed 3 hours post-
operatively were 3.00 (IQR=0.00) versus 3.00
(IQR=0.00) between Group-M and Group-N (p=0.626).
Finally, median pain scores 6 hours post-operatively
showed 3.00 (IQR=0.00) versus 3.00 (IQR=0.00)
between both groups respectively (p=0.154) (Table-II).

When the frequency of side effects was compared
between both interventions, hypotension was
observed in 10(18.2%) patients in Group-M versus
06(10.9%) patients in Group-N. Nausea was observed
by 02(3.6%) participants in Group-M versus 12(21.8%)
participants in Group-N. vomiting was seen in
01(1.8%) patients in Group-M versus 03(5.5%) patients
in Group-N. Respiratory depression was seen in

01(1.8%) patient in Group-M versus 07(12.7%) patients

in Group-N (Table-III).

Table-II: Comparison of Operative Parameters among Groups (n=110)

. Group-M Group-N p-
TEREE ) (n=55) (n=55) value
Duration Of Surgery (Minutes) 129.4447.21 128.91+6.46 |0.687
Mean Time to First Dose Rescue 1224941401 | 1517141036 |<0.001

Analgesia (Minutes)

Median Post-Operative Pain Scores

1 Hour Post Surgery

3.00 (IQR=1.00)

2.00 (IQR=1.00)| 0.353

3 Hours Post Surgery

3.00 (IQR=0.00)

3.00 (IQR=0.00)| 0.626

6 Hours Post Surgery

3.00 (IQR=0.00)

3.00 (IQR=0.00)| 0.154

Table-III: Comparison of Incidence of Side Effects Between Both
Groups (n=110)

Variable(s) G(r:::g 5;\4 G(I::SPS)I\I
Hypotension 10(18.2%) 06(10.9%)
Nausea 02(3.6%) 12(21.8%)
Vomiting 01(1.8%) 03(5.5%)
Respiratory Depression 01(1.8%) 07(12.7%)

DISCUSSION

The findings of our study show that intravenous
Magnesium Sulphate with Acetaminophen is a good
alternative to Nalbuphine and provides statistically
significant superior adverse effect profile than
Nalbuphine in patients with COPD.

This study was carried out at our center with the
aim of comparing non-opioid based options for pain
relief in patients where the chances of complications
are more when using opioids. Patients with chronic
obstructive  pulmonary disease are already
compromised with respect to respiratory reserve, lung
compliance and the effect of volatile anesthetics
hamper the physiological compensatory responses
affecting the ventilation perfusion ratio. We used the
non-opioid analgesia options available at our center
and studied whether they can provide effective
analgesia providing an excellent alternative that may
result in better post-operative recovery and early
discharge.

Among the primary variables studied, the non-
opioid combination of intravenous Magnesium
Sulphate and Acetaminophen was able to provide
statistically and clinically comparable results when the
median pain scores were observed at the specified
post-operative intervals. Similar studies were carried
out by H Soleimanpour et al.,> and MB El Mourad et
al., who concluded that intravenous Magnesium
Sulphate proved to be a good analgesic alternative as
compared with conventional analgesics. Not only did
it provide adequate analgesia in minor and low risk
surgeries but was also beneficial in providing good
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peri-operative  hemodynamic  parameters. The
excellent hemodynamic stability was also seen during
studies done by W Tan et al.,'! and ] Greenwood et
al.,*2. The corroborative studies along with results from
ours make it a very attractive candidate for analgesia
and hemodynamic stability. The reason we added
intravenous Acetaminophen was to provide an added
level of analgesia when compared to the superior
efficacy of opioids. Studies done Modir et al., showed
that as compared with single use of intravenous
Magnesium, adjuvant therapy improved the overall
pain scores and patients satisfaction without adversely
hampering the hemodynamic profile.!® However,
when comparing the mean time to first dose of rescue
analgesia, it was observed that intravenous
Nalbuphine was associated with a longer time
required. Even though the mean time between the two
was statistically significant, it was not clinically
profound when seen in our patient group. The use of
magnesium per-operatively has also been proposed to
improve lung mechanics and oxygenation especially
in compromised individuals like ARDS, pneumonia
and COPD.

Local studies done on Magnesium Sulphate as an
analgesic within our demographic area after
orthognathic surgeries were also consistent with good
pain toleration, decreased overall pain scores and
provided  better  patient satisfaction.’®  The
hemodynamic stability profile was also consistent
with similar studies when Magnesium was used in
cardiac surgery.1®

A profound and superior effect was seen when
observing patients post-operatively in our study. The
adverse effect profile of Magnesium Sulphate was
more conducive than Nalbuphine when patients were
kept in the HDU prior to discharge and were given
these agents for pain relief.’” There was no incidence
of respiratory depression in the Magnesium Sulphate
group whereas it was a problem seen in a good
number of patients in the alternate group. The
frequency of vomiting was also increased in the opioid
group.’® This provides an attractive alternative in
COPD patients where multiple co-morbids are already

a concern for close monitoring.
RECOMMEDATIONS

The study recommends the use of intravenous
Magnesium Sulphate with Acetaminophen in providing
good analgesia in patients of COPD.

LIMITATION OF STUDY

The limitations are that the study is a single center
study. We only compared Nalbuphine, other opioids need to

be compared to see analgesic comparability. We added
Acetaminophen with the Magnesium Sulphate regimen to
augment the analgesia provided since the strength is not on
par with opioids according to literature. More studies are
needed to see whether Magnesium Sulphate can be used as a
sole agent or not.

CONCLUSION

We conclude that intravenous Magnesium Sulphate
with Acetaminophen is a good alternative and provides
superior adverse effect profile than Nalbuphine in patients
with COPD.
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